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Telecons most Fridays at 1pm east coast time   

Meeting materials and links to meeting recordings in Google docs 

Email me to be included on the email reflector list  

Aerospace Students and Professors 

JPL and NASA Engineers 

Engineers and Software Developers from  

Commercial Modeling and Simulation Tool Providers 
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INCOSE MBSE 

Challenge Project 

Initiated in 2007 

INCOSE SSWG 

 2007-2010 

Phase 0 

Modeled a Space System 

in SysML 

Hypothetical FireSat - 

SMAD 

Enterprise Modeling 

 for CubeSats [3] 

RAX CubeSat Model 

Trade Studies [4] 

MBSE CubeSat Project 

Phase 1 [1] 

CubeSat Framework 

Preliminary RAX Model 

Phase 2 [2] 

RAX Behavior Modeling 

Power, Comm, State 

Recent Efforts (Phase 3) 

Develop a CubeSat 

MBSE Reference 

Model [5] 

Current Efforts (Phase 4) 



Tools 
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• No Magic 

– Magic Draw: Graphical SysML modeling tool 

– Cameo Simulation Toolkit: Time-step execution of behavior models  

 
• InterCAX 

– Pararamagic: Plug-in modudle for MagicDraw - wraps external models 

– Systems LIfecycle Management (SLIM): Version control and config mgt 

 
• Analytical Graphics 

– Systems Tool Kit: Simulation and visualization of spacecraft behavior 

 
• Phoenix Integration  

– Model Center: Graphical environment for creating simulation workflows by 

integrating of simulation models including STK scenarios. 

– MBSE Analyzer: Execution of parametric diagrams 

 

 



CubeSat Reference and Project Models 
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CubeSat System  

Reference Model 

SysML elements for 

specifying  requirements, 

design, development, and 

operations 

 

 

 

 

Starting point for 

mission specific 

CubeSat model 

 

 

 

CubeSat Project Model 

Processes and methods for 

design, development. and 

operations   

Includes SysML activity and 

sequence diagrams 

 

 

 

Cal Poly CubeSat Design Specification [6] 

Mechanical, Electrical, Communication Licenses, Imaging Licenses, 

Debris Mitigation, Verification Reporting and Signoff 

 

 

 



CubeSat Reference Model - Scope 
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CubeSat Reference Model 

A model that can be used as a 

starting point for a mission 

specific CubeSat model 

Phases of 

 Operations 

Launch 

Early ops  

Normal ops 

Degraded  

Foundations 

INCOSE Systems Engineering Handbook [7] 

NASA System Engineering Handbook [8] 

Applied Space Systems Engineering [9] 

Space Mission Engineering -The New SMAD [10] 

CubeSat Mission Design Based on Systems 

Engineering Approach [11] 

Lifecycles  

Conception through 

retirement 

Mission 

Stakeholders 

Needs 

Objectives  

Measures of 

Effectiveness 

Constraints 



CubeSat Reference Model – Eventual End State  
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CubeSat 

Reference  Model 

SysML Diagrams 

Packages 

Requirements 

Parametrics 

 Behaviors  

Structures 
Mission Specific 

CubeSat  

Interface with COTS 

Modeling and 

Simulation Tools 

Space and Ground –  

System Components 

Library of components to 

swap in and out of model 

No Magic’s 

Magic Draw 

Graphical SysML 

Modeling Tool 



Next Steps 

 

• Determine the level of model definition at each of the lifecycle stages 
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• Provide the models to team members at JPL, NASA, AFIT, aerospace 

corporations, and universities 

 

 

 

• Create models for the concept and development lifecycle stages 
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